Icodextrin-induced lipid peroxidation disrupts the mesothelial cell cycle engine.
Fluids commonly used for peritoneal dialysis hold poor biocompatibility vis a vis the peritoneal membrane, basically due to the presence of osmotic agents. When rat mesothelium was exposed to glucose-enriched dialysis solutions for 2 h in vivo, an early and short-lived acceleration of cell life cycle was observed, which, after 30 d of exposure, resulted in a depopulated monolayer of senescent cells. These changes appear to result from persistent oxidative stress due to continuous exposure to high concentration of glucose and to substances generated by the Maillard reaction. Long-term exposure (30 d) of the peritoneal mesothelium to 7.5% icodextrin resulted in a depopulated monolayer consisting mostly of senescent cells, which, additionally, showed atypical nuclear changes and atypical mitosis suggesting DNA damage. These changes coincided with substantial lipid peroxidation, starting immediately after the introduction of the icodextrin solution into the rat's abdominal cavity. So far, the currently used osmotic agents in peritoneal dialysis fluids induce substantial oxidative injury to the exposed monolayer in vivo. Use of high concentrations of glucose results in premature senescence of the exposed cell population. The 7.5% icodextrin dialysis fluid induces through lipid peroxidation substantial genomic damage, which, in turn, sets the biological mechanisms leading to protective cellular suicide in motion.